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{54) PATCH FOR REPAIRING CASING STRINGS
(57) Abstract:

FIELD: well drilling. SUBSTANCE: patch 1s provided with safety collars with maxtmum outer diameter
exceeding outer diameter of annular members. safely collars are placed between annular members of
the scaling floor so as to provide a gap, and overlap the gaps in operating position to reduce
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high
efficiency. 1 dwga
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(54) MNACTHPS [YI51 PEMOHTA OBCAJIHBX KOJIOHH
(57) Abstract:

Vibo6peTerme oTHOCHTCST K ofzacTy Sypernnst i fo6bLram HedrTH M rasa, B YACTHOCTM K TCXHMKXE M TeXHOJIOr
KAIATR/THHONO PEMOHTA CKBAMHHB, Lle/ib - NopbIlleHe HAMICAHOCTH PCMOHTHO-BOCCTAHOBUTLILHBIX pabor
33 CUET 3aUTHl MEPMETHIMPYIOIIEr0 MOKPHITHS C COXpaHeHyeM MepMETHIAMHM KOJIOHHDLI N0 Beelt AyumHe
HATIOMECHHOTO TNACTHIPS. [IR 3TOr0 OH CHAGMCH NPCAOXPAHMTCILHLOMA MAIDECTAME, MAKCIDMASIbHbLUR
HapyZEHbOl [MAMETP KOTOPbIX NpEBLIMACT HAPYAHLIA [MAMETP KWILUCBBIX WNICMCHTOD, MpA  3TOM
OPCAOXPAHMTEILHLIC MAHMCETH  Pa3MCIMeHbl MEEAY ROILUEBLIMM ICMEHTAMH  CPMETUIMPYIOMEro
NOKPLITHA C 3830POM C DOAMOFKHOCTHIO B pafouen TNONOMeHUM MEPEKpLITHST 3a30p0B C YMEeHLUIEHUEM
HAPYZEHOTO [IMAMCTPA NPCROXPAHNTEILHBLIX MAHKET 10 HAPYEKHOIO qUAMCTPa KOILUCBbIX AI1EMEHTOD. 4 WI.
bibibil
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Description [Onscanse usobperenms]:

Moobpercime oTHOCHTCR R ofacTi Gypesma M fo6bitls HegTH M rada M, B YaCTHOCTH, K TCXHHRE M
TEXHATOMr MM RAIMTANLHON PEMOHTA CKBATEMHLI .

Lensio m3o6peTemnst SIAsieTcst NOBbIMICAME HAREXHOCTH PEMOHTHO-BOCCTAHOBMTE/ILHBLIX pabor 3a cuer
3AIMTH MEPMCTMSMPYRIErO NOKPLITIST € COXPAHCHMCM TIEpMCTIOAlgN1 KWIOHHbLI No  BCch  ymaoe
HANOMEHHOIO IUTACTbIPA.

MocTaANesHas OETH JOCTATALTCA TEM, YTO IUIACTBLIPH JYIt PEMOATA OGCAJ(HBIX ROJIOHH eoc'rommn'l w

- IPORANILHO-TOPPUPOBAHHOA TPYOb! C HAPYRHLDS MEPMETHIUPYIOLIM NOKPHITHEM, BLUITHEHMLIM 12 Habopa

KOIBUEBLIX STIEMCHTOB, PACTIJIONEHHLIX HAOIL TPYObl € 3a30poM APYT OTHOCHTOILHO APYTa, CHaGmcH
NPEOXPAHITTEILHBLIMUA MAHCTAM, MAXCHMATILHbIL HAPY BT AMAMCTP KOTOPLIX NIPCBbIMIACT HapYRHLIA
FMAMETP RO/TLUEBHX WTEMEHTOB, IIPW TOM NPEROXPAHUTEIIHHBIE MAHFKETH! PAAMEmEHbl MERY RUILUESLOM
WIEMEHTaMH TFEPMCTHOMPYIONIEre MOKPLITMA € 3a30paMi{ € BOSMOMIOCTHI B pabodueM nasoxeHUy
FIEPEKPLITHS 3a30POD C YMCHLIICHUEM HAPY?KHOTO J(MAMETPA MPCOXPAHMTOILHLIX MAHKCT JI0 HApYIRHOro
AVMAMETPA RUTLUCHLIX AICMCHTOB.

TPy TPaHCIOPTUPORKE TAKOIO INACTHIPA B ROJIOHHY OGCAHBIX TPYS KOHTART €10 CO CTEHROH KONOIGIH
OCYIICCTHISICTCH MCPE3 MAHACTHl, PA3MCUICHHbIC B 3a30paX MCAJY KOJIBICELIMM ICPMCTANPYIOURIMU
WICMCHTAMY Ha ONPECNCHHOM PAOCTOSHME JPYT 0T JIPYT'a [0 BCell MIMHE IU1aCTHIpA.

Mainxe-ra BLIIVIHEHA B BUflC IWWIMHAPA € NMOCTOSHHbLIM WM IICPEMCHHLIM M0 C¢ [UDAHC JUaMCTPOM U
Tommpook cTenkyu. HauGonuunml [MaMeTp MAHMKETH! FPEBLINAeT HapyAHLI OIMCAHHLIA JqUaMeTp
KO/THICBOr0 NePMETHINPYIOMEO /1EMEHTA.

[UDOIA MAHDKET BLIGMPAcTCHt TakKMM 06pasoM. WTOObl NPY pPadMCUICHMM BX Ha IUIACTBIPE MCAY
EPMCTHOMPYIOURIMA STIEMEHTAMMN COXPAHSUICH GYHKIMOHAILHLIA 3230 HE TOILKO NP TPAHCIOPTUPOBRE, HO
W NPy pacImIpesnnt IVIACTHIPS B KO/TOHHE,

PaccTosnme Mexjly MARUKETAMKE X WX KOJDIUECTHB0 paccuThiBaeTCd B 23AAUCIMOCTH OT JUTMHLL TNIACTHIPA U
KPMERMDHH CTBOla CRBAXMHBL, aTo6bt OpM  KOHKPCTHHIX KX IHAYCHMSIX MCK/DOWMTbL KOHTAKT

ICPMCTEIBPYIODICI0 NOKPHITAA IUIACTHIPA ¢ EVIOHHOX B €0 padpyulcHEE.

KoH$UIypaIpst MarngeT, JUIMKO-MEXAHIIECRHE CROBCTSA M [IPOUHOCTHLIC XAPAKTCPMCTURM MAaTepuana us
KOTOpOre OHM MSIOTORVICHBLI, MUGBWLMOT OOCCHemITH MX LEIOCTHOCTL OPH [HIEEHMM [UTacTHipst B
CRBAMHC, & OPH CI0 PACHMPEINM HedOPMEPOBATLCA B PajMANibAOM HANPARICHMN A0 BOTIMMEL Paskofl
TOMIMHEE TepPMCTU3UPYNOMIENre NOKPHITHA IUIACTHIPSA, MCK/IOYan MONOIHMTCILHYI0 OOTCPX NPOXOJHOrO

- ceqeHsl ROJIOHHLI 06CAHBLIX TPYG.

Ha ¢ur. 1 m306pameH IUIACTHIPL 1 ¢ ONETHOMM HA HEMO NPEOXPAHTE/ILHBIMK MAHKCTAMM 2, CITyINeCHHLOR B
obcapyo Kotoray 3; Ba ¢ur. 2 ¥ 3 NPORWILHLIC } NONEPCUHHbIC CCYCHIS] MAHKCTHL Ha ¢ur. 4 sapuanT
BOOMOZEHOIN MO OTONICIDAST MAHIKET.

Mamxera (ur. 1 3) EIrOTAWDIBACTCS C NEPEMCHHLIM 0 e¢ JUTAHE [MaMeTPOM ¢ O[{MHAKOBOR TOILIWIHOR
CTCHKM 1O BCeMy ceweinno pasHofl wm GmsKoll Tosupaie NepMeTUINPYOINErD MOKPLITHA IIACTHIPA. Ha
KOMIICBLIX yHacTRax 4 ¢c BHYTPCHHEIY JHAMETP BLUIUTHEH C MMHYCOBbDM JOMYCKOM [0 OTHOMICHINO K
HapyMHOMY [MAMCTPY IW1acTHipsi. B cpeypact 9acTit 5 AnaMeTp MAaHMKCTHl YDUTHIMBacTCs 6e3 uoMeHerMA
TOTIMHLI CTEHKM [0 pPasMepa HA 3 4 MM NpeBLIMAlOUEre JMaMeTp CepMeTUIMPYIOMEre KOILUEBOro
WIEMEHTA 6, B PE3YALTATE HEro B TeJie MAKAETH 06pa3sycTcst MOHY TPCHME.

Tepexofitt 7 0T GOILUIETO JHAMETPA K MCHbIICMY BLIIOIHEHB! KOHMYCCKMMM C YIJIOM ITPM BCPUIMHC KOHYCA
Mermnnnd 45°. Mexxpy repumeTaroM 6 M MarReToft 2 mseercst 3a30p 8. [NacThiph CIYCKACTCS B CKBAKHHY
Ha mTanre 9.

InacToipb COGAPAcTCS M YCTAHANTHIBALTCS CTICAYROIRAL obpanoM.

MasmxeTh! 2 OEBalOT HA MNACTHIPL | C HATHAIOM, UTO OGECTIEUMBAET MX YACPAMaHME HA HEM. 3ateM Ha
IUIACTHIPb HAHOCHTCH MEpPMETU3MpYIOee NOKPLITHE 6 B BIYIC RWILLEBHLIX STEMEHTOB Takid oGpasoM, 4TOGb
MCAy HMMM W MamuRcTaMr 2 ocTasanica 3adop 8. [lowie aTOro fulacTHips Ha mrraHre 9 omycxaeTcs B
o6cagHY0 TpPyOy E MCECTY ¢ HCMCPMCTHIHOCTH, M PRCIEMPSIETCS [OPHMPYOMeH OJIOBRORX M0 IDIOTHOrO
KOHTAaXTa CO CTeHKOR 06CaROA ROIOHHDL.

TpaHCOOPTHLIE raGapuTHBIC PA3MEPH! UIaCTHIPA OGYC/IOWICHD! PasMCpaMyt NIPCOXPAHUTEIILHELX MAHMRET U

NO3TOMY NpM GPMACHMM €0 B KWIOHHC KOHTAKT MEPMETVOUPYIOUENY NORPHITHA MNACTHPA €0 CTCHKAMM

06CaMIbIX KOJICHH MCKITIORER, TTO 066CHeYMBacT €0 COXPAHHEOCTD.

MalogeTs! USrOTARMMBAOTCA W3 MaTepuasia [OCTATOMHO SAACTHWUHOMO, YTO6LI HE NPCASTCTROBATL
.3-
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PACIUMpCHING NACTHIPS B KAIOHHE U HE CO3AABATS NPH ITOM SHAUNTENLHBLIX JIOTIOSTHUTEITbHbIX YCHTK 1 B
T0 IS¢ BpeMsi OCTATOMHO -MPOMHOrO, CIOCOGHONO COXPaHMTh  ICOMETPUHCCRYI0 dopMy B mpouecce
TPaRCIOPTAEPOBER IUTACTHIPST K MCCTYy HapyTICHHA EQJIONHLI, Hanmpmdep. DOTASTIWIERA RUTH PESHHLI.

Ipu pacmmpening IUIACTHIPS MaIDEeTH! 33 cuer NofHy TpeHMdi, o6pasyiommx 3adop 10 MeRy WM B
W1aCTHIPEM M KOHWUCCKMX MEPCXORO0B, MCKIIOHAIHX o6pasoBarne CRIIaNOK, e¢OPMUPYIOTCST B PAIUAITLHON
HaITPaRTCHAN ¥ NPIUKMMAIOTCH K CTCHKC [WIACTHIPA. IMocKWIbRY TOIIRMHA CTECHRN MaHReT Grnraka rormmue
TepMETHBAPYIOTETO NORPLITHS, ROTIATFAMTE/TLHOR NOTCPY DPOXOHOrO CCYCHAA KOJIOHHL! B J0HE yCTAROBRR

macTLIPsT He [TPONCXOLMT.
VicnonbooBammte  NPEUIOMKEHHONO [UTACTHIPS, CHaGECHION MPCROXPAHHTUILHLIMA MAHZKCTAMU NOSBOIUT

NPCYTPEIMTL TPEHNE NePMETNINPYIOIMNEND TOKPLITHA 0 CTCHKM KOJIOHHLI, COXPAHMTDL €0 UCICCTHOCTD W
oBecTICTNTL HAEFKHLIY PEMONT HeePMETHIHLIX 06CAIHLIX RATOHH. BB BBH2 HBH3



PRI

RU 2068940 C1

Claims [®opuyna a306peresnsi):

MnacTuips W1 peMOHTa 0GCafiHbIX XOJ10HH, COCTOSIRAN 13 TPOAO/ILHO I"OPPHPOBAHHOA TPYGLl C HAPYHEHLIM
FepMETU2UPYIONDDY NOKPHITHEM, BLINWTHEHHLIM U3 HA60pa RKO/ILUCELIX I/IEMEHTOD, PaCciiofioxeHHbIX BANID
TPY6bl ¢ 3230p0M OTHOCHTEILHO APYT APYTA, OTYIMIADAMACH TEM, YTO, ¢ UEIHIO MOBLIMEHNST HAREKHOCTH
PCAMOHTHO-BOCCTAHOBMTEILHLIX PaboT 3a CUET JAlMTH NEPMETHIUPYOMIErO NOKPLITHSL € COXPaHCHMEM
FCPMETHOAIMMN KOIOHHB MO BCCH [UTHHC HAMOMCIHOrD IIacTuipd, OH CcHaGmeH MPEROXPAHI T TLHLIMM
MAHAETAMN, MARCHMAILHLIR HAPYIXHbLUL qUaMeTp KOTOPLIX MpeBbitnacT HApYJRHLOY JMAMETP RO/ILIEBLIX
AEMERTOB, OPH FTOM NPCAOXPAHMTEIbALIC MAHACTH! PAIMCUICHB! MCAY KOILUCBLIM ' IMEMEHTaMM
MEPMETHIMPYIOMErO TORPHITHS C 3230pali C BOSMOKHOCTHIO B pa6oucM MOSIOHEHMM NICPCKPHITUA 3a30PoB C
YMCHBUICHICM HAPYRHONO [HAMETPA MPCAOXPAHUTCILALIX MAHMET [0 HAPYIKHOIO JIMAMETPA ROILIUCHbIX
S/IEMCHTOB. :
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Drawing(s) (Ueprexn]:
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(57) Abstract:

The present invention relates to well drilling and oil and gas production, and in particular
it relates to equipment and methods for overhauling wells. The object of the invention is
to improve the reliability of repair and recovery work by protecting the sealing covering
and ensuring the casing string tightness over the entire length of the applied patch. To this
end, the patch is provided with protective cups whose maximum outer diameter excess
the outer diameter of annular elements of the sealing covering, the annular elements are
spaced along the tube so that there are clearances between the adjacent annular elements
and when installing the patch these clearances are eliminated so that the outer diameter of
the protective cups is reduced to the value equal to the outer diameter of the annular
elements. 4 dwgs [illegible]



Description:

The present invention relates to the well drilling and the oil and gas production, and in
particular it relates to equipment and methods for overhauling wells.

The object of the invention is to improve the reliability of repair and recovery work by
protecting the sealing coating and ensuring the casing string tightness over the entire
length of the applied patch.

This object is achieved as follows: a patch for repairing casing strings, consisting of a
longitudinally corrugated tube having an external covering which is comprised of annular
elements spaced along the tube so that there are clearances between the adjacent
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer
diameter of the annular elements of the séaling covering, the protective cups are spaced.
along the tube so that there are clearances between the cups and the adjacent annular
elements and when installing the patch these clearances are eliminated so that the outer
diameter of the protective cups is reduced to that of the annular elements.

When such a patch is lowered into the casing string to be repaired the patch contacts the
casing string walls through the cups located between the annular sealing elements at a
certain distance from each other throughout the entire length of the patch.

Each cup is.a cylinder whose diameter and wall thickness may be uniform or they may
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of -
an annular sealing element. »

The cup length is selected so that after the cups are fitted on the patch between the -
sealing elements the functional clearance is preserved not only during the transportation
of the patch but also while it is expanded in the casing string.

The cup spacing and the number of cups are selected according to the patch length and
the casing string curvature so as to preclude any contact between the patch sealing
covering and the casing string and the consequent break-down of this covering.

The cup shape and physic-mechanical properties and the strength of the cup material
ensure that the cups are not broken when lowering the patch into the well, and while the
patch is expanded they allow the cups to be radially deformed until the cup thickness
becomes equal to that of the patch sealing covering, thereby precluding any additional
reduction in the casing string flow section.

)
Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a
cup. ,

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3
to 4 mm while the wall thickness remains the same so that the cup body is recessed.

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an
apex angle of less than 45°. Clearance 8 is provided between annular sealing clement 6
and cup 2. The patch is lowered into a well on rod 9.

The procedure of assembling and installing the patch is as follows:

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular
elements is installed on the patch so as to ensure the clearance 8 between these elements
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the
casing string until it reaches its nontight zone; thereupon, the patch is-expanded by use of
a mandrel until it is brought into a tight contact with the casing string walls.

The overall transportation dimensions of the patch are determined by the size of the
protective cups, which any contact between the patch sealing covering and the casing
string wall and the consequent damage to the covering while the patch is moved within
the casing string.

The cups are made of a material which is sufficiently elastic to allow the patch expansion
in the casing string and not to produce considerable additional loads and which is, at the
same time, sufficiently strong to preserve the geometric shape of the cups while the patch
is lowered to the nontight zone in the casing string; they are, for instance, made of
polyethylene or rubber. '

Owing to the provision of the recesses forming the clearance 10 between the cups and the
patch and due to the provision of the tapered transitions preventing the formation of
folds, as the patch is expanded the cups are radially deformed and forced against the
‘patch walls. Due to the fact that the cup wall thickness is close to that of the sealing
covering the column string flow section is not reduced in the zone where the patch is
installed.

The use of the proposed patch fitted with protective cups precludes any friction between
the sealing covering and the column string walls and the consequent damage to the
.covering and ensures reliable repair of a nontight casing string. [illegible]



Claims:

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having
an external covering which is comprised of annular elements spaced along the tube so
that there are clearances between the adjacent elements, wherein to improve the repair
work reliability by protecting the sealing covering and ensuring the casing string
tightness over the entire length of the applied patch protective cups are incorporated, the
maximum outer diameter of which exceeds the outer diameter of the annular elements of
the sealing covering and which are spaced along the tube so that there are clearances
between the cups and the adjacent elements and when installing the patch these
~ clearances are eliminated so that the outer diameter of the protective cups is reduced to
that of the annular elements. ' o
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[see source for figure]
Drawings:

Fig. 1
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[see source for figures]

Fig. 2

Fig. 3



[see source for figure]
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Fig. 4

N



ia

ATLANTA
BOSTON
BRUSSELS
CHICAGO
DALLAS
DETROIT
FRANKFURT

HOUSTON .

LONDON

LOS ANGELES
MIAMI
MINNEAPCL!S
NEW YORK
PARIS
PHILADELPHIA
SAN BIZGO

SAM FRANCISCO
SEATILE
WASHINGTON. DC

TRANSPERFECT! TRANSLATIONS

AFFIDAVIT OF ACCURACY

|, Kim Stewart, hereby certify that the following is, to the best of my
knowledge and belief, true and accurate translations performed by
professional translators of the following patents from Russian to English:

RU2016345 Ct
RU2039214 C1
RU2056201 C1
RU2064357 C1 -
RU2068940 C1

"RU2068943 C1

RU2079633 C1

'RU2083798 C1

RU2091655 C1
RU2095179 C1
RU2105128 C1
RU2108445 C1
RU21444128 C1
SU1041671 A
SU1061222 A
SU1086118 A
SU1158400 A
SU1212575 A
SU1250637 A1
SU1295799 A1
SU1411434 A1
SU1430498 A1
SU1432190 A1
SU 1601330 A1
SU 001627663 A
SU 1659621 A1.
SU 1663179 A2
SU 1663180 A1
SU 1677225 A1
SU 1677248 A1
SU 1686123 A1
SU 001710694 A
SU 001745873 A1
SU 001810482 A1
SU 001818459 A1
350833

SU 607950

SU 612004
620582

641070

853089

832049

WO 95/03476

3600 ONE HOUSTON CENTER. 122} MCKINNEY. HOUSTON. TX 77010 | TEL 713 650°0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM



Page 2

TransPerfect Translations

Affidavit Of Accuracy

Russian to English Patent Translations

f,% e

Kim Stewart

TransPerfect Translations, Inc.
3600 One Houston Center
1221 McKinney

Houston, TX 77010

Sworn to before me this
23rd day of January 2002.

Tinee @ Leor

‘Signature, Notary Public
) EEEE—— e —
OFFICIAL SEAL
MARIA A. SERNA
NOTARY PUBLIC
> Lin and for the State of Texas
My commission expires 03-22-2008

MRS e o o o

v AR e e ae o o o <

Stamp, Notary Public
Harris County
Houston, TX



	2002-05-21 Foreign Reference

